Do 


GAgAVAgpUNAg ATi) UT0qgANHAHUONgONTOGRONUERAETOE)FOQAUNQONU Ey RORATATAQNOOO)|eaur>QOpOneaZHcgUTregyingacagnt jnipoTsQ0oayn | 


BULLETIN 


Vol. VII. 


No. 8 
ro-Electric Power 
mmission of Ontario 


OCTOBER 


TMU 


a fi ia iii iT ia 7 an : i rn 
Faw 

] CONTENTS ni 
La VOL. VII. No, 8 | 
fea OCTOBER 1920 
i '- Queenston-Chippawa Papers 290 Wallin: ( 
| m, ‘TechnicalSection - - - 513 Rt ama 
i (4 Hydro News Items ene 32540 1 | 

ME Us ieee 828 m=, / 

‘ " i : | i | . ni 

| | \ | A Oran 


wh 


LA ART 


289 


ETN ATE EIT Nt 


290 


PTT TTT TTT TTT EC 


PAE BUT ee aN 


TTT COC CCC CCRC 


The Design of the Queenston-Chippawa 
Power Canal 


By T. H. Hogg, A.M.E.LC. 


Assistant Hydraulic Engineer, Hydro-Electric Power Commission of Ontario 


HE power canal for the 
Queenston - Chippawa 
Development is one of 
great interest both from 

as well 


Y 
LU 


™~X 


the economic 


as. from the hydraulic 


A history and detailed account 


side. 
of the design will not be given in this 
paper but rather a general description 
of the economies and hydraulics of 
the canal that is under construction, 
together with certain details of the 
methods that were employed in at- 
tacking the problems of design. 


The canal is divided into four sec- 
tions, a profile and typical cross-sec- 
tions of which are shown in Figure 1. 
The first of these is the Welland River 
section 21,000 feet in length, with a 
bottom slope 0.000119 and side slopes 
of 2 to 1. This is being excavated 
by means of dipper dredge and cable- 
The earth section which fol- 
lows the river section is 6,250 feet 
long with a bottom slope of 0.0001208 
and is to be rip-rap lined with finished 
side slopes of 1.5 to 1. 


way. 


For each: of 
these sections a roughness factor of 
035 in Kutter’s 
The earth 


was used. 
section of the canal was 


formula 


originally designed as a_ concrete 
lined section of much smaller cross- 
sectional area but a study of the eco- 


nomic, constructional and operating 


Paper read at the General Professional 
Meeting, E.I.C., September 17, 1920. 


conditions indicated the advantages of 
the larger section with the rp-rap 
lining would be sufficient to compen- 
sate for the cost of the extra excava- 
tion. This portion of the canal has 
a capacity of over 15,000 c.f.s. with 
uniform flow at the assumed rough- 
ness factor of 0.035, and extreme low 
water in the Niagara River at Chip- 
pawa. 

At the end of the earth section is 
located a transition 300 feet long in 
v hich the trapezoidal cross-section 1s 
changed to the rectangular rock sec- 
tion of 48 feet finished width with 
concrete sides and bottom. Beyond 
this are the control works, which are 
described: sin the <paper = bye evi aw. 
caver. DPE . 

The rock section proper is 36,252 
feet long and 1s divided into two parts 
by the Whirlpool section which has a 
length, including transition, of 2,450 
feet. The rock portion of the canal 
has the water section with concrete 
lined sides and bottom with a finished 
width of 48 feet. The bottom slope 
is 0:0002113 and the roughness factor 
used in Kutter’s formula 0.014. This 
value 1s conservative in view of the 
proposed method of placing the con- 
crete lining. With the steel forms 
that are to be used and the special 
provisions being made for alignment 
of the forms, a smooth plane surface 
the concrete 


will be obtained. on 


facing. 
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For 13,500 feet the concrete lining 


will be carried up 32 feet above the [| | Gi aae, poe 
finished grade of the canal, for the : ni B 
next 11,500 feet the lining will be 31 : oc al ct el 
feet high, and for the remainder 30 2) | ING a 
feet high, except in the Whirlpool : | ‘ Wee ia 
Section, where it is carried up to ele- 6 NS My. i! ae 
vation 563.0. For the greater part of | pth 
the time the water surface will be § L}-+— NY Bia We 00-008 
above the top of this concrete lining 1 | ING 
but the friction loss will be reduced Re cicticstheq oe 
by the lower velocities that will then af tie 
exist in spite of the greater roughness : | : Nima a = 
of the unlined rock. Numerous hy- Lh hee | Lal 
draulic studies have been made to de- Bille Gre ee! ea 
termine the surface slopes in the canal | i : ce i idee aria 
for various discharges and for vari- | er po. aoe 
ous water levels in the Niagara River. | | _ta Hl es 
In cases where the water surface was | Ay, oe 
above the top of the concrete lining 4 LA 00-092 
a composite roughness factor was g Le | our zovuuos 
used in which the proportions of the ; IN eae ees: 
wetted perimeter on the lining and on ; = 3 S 
the rock surface were taken into ac-. 6 H] | ¢ pees 
count. Roughness factors as high as : ‘ eee 
0.019 resulted in some of these in- : wees 
stances. | S ; 00-081 

DETERMINATION OF DEPTH AND ‘3 : | Fes 

SLOPE : 4 : pone: 

The depth and slope of the rock Re] | | 8 | 
section were fixed by an economy Se pi 
study, and the decision to use, a con- A re | pee 
crete lining throughout its length was 5 | \ . | 
also reached in the same way. The é | : Vt nee 
method of arriving at the economic e\2 VV": has 
section of the canal will be explained 2 : + | 00-08 
later. 18 |e | ne 

An examination of the profile of i z nr + 20:09 
the canal (Figure 1) indicates that the Clavie ies TSE 
rock surface falls far below the grade : ll 4 | nas 
of the canal about Sta. 333, rising 5 2|| “ou wns 
again to grade about Sta. 349. This : 4 es 
occurs in the Whirlpool Section, Pa : | sje pny 
which is located at Bowman’s Ravine Eee pee eae eee ee 


or the Whirlpool Gully. Here it is 
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necessary to carry the canal partly on 
fill and to use a trapezoidal cross-sec- 
tion on account of the foundation 
upon which the canal is carried. A 
concrete lining is essential on account 
of the high velocities. The cross- 
section is shown in Figure 1, where it 


will be seen that the bottom width is 


10 feet and the side slopes 1% to 1. 
The slope of the bottom is the same 


as that of the rock section, wiz. 


0.0002113. 


The Whirlpool section of the canal 
was designed to have the same cross- 
sectional area at the lowest possible 
operating water level as that of the 
rectangular rock section. This minti- 
mum water level would be somewhat 
above elevation 542, which is the ele- 
vation of the curtain the 
screen house. The area of the cross= 
section below elevation 542 is the same 
for both, and for greater elevations 
the Whirlpool section has the greater 
Area, sonthat there asvno. danger ot 
{he canal capacity being “choked off” 
at this point. 


wa ll at 


In locating the Welland River sec- 
tion the river course was closely fol- 
lowed so as to take advantage of the 
area of the natural: channel, This 
necessitated leaving in, all the bends 
that occurred in 
Bupeanls 


the unimproved 
As the deflection of these 
curves 1s not great, they will not pro- 
duce any appreciable loss. 

The first important change in di- 
rection occurs at the beginning of the 
carth section at Montrose, and is fol- 
lowed by a second bend at the Michi- 
gan Central 
Montrose. 


Railway crossing at 
In addition to these, there 
are only five changes of direction in 
the rock section of the canal, the de- 
flections: of which? ares512 427°" 31°. 


35°-and 46° “The sradwis< on Curva 
ture in every case is 300 feet, and this 
radius is used for the inside and out- 
side of the bend as well as for the 
centre line. That is, the curves of 
ihe two sides and the centre line of 
the canal are not concentric, result- 
ing in a greater width of canal at the 
middle of the bend than at either end, 
the expectation being that the energy 
losses will be less than in a bend with 
concentric curves. It is probable that 
a shorter radius than 300 feet would 
give even better results, but this mint- 
mum was fixed by the size of the elec- 
tric shovels that are being used for 
(hesexcayation, on calial, 

The question of surges of the water 
surface in the canal, due to changes 
of load on the plant, is of great im- 
portance. This problem has received 
an amount of study proportionate to 
its importance, but on account of the 
limited space of this paper, it will be 
sufficient to say that the sides of the 
canal: and the floor of the screen 
house will be built to such an eleva- 
tion that with the worst combination 
of conditions the water will always 
be contained within the sides of the 
canal. 


Observations of river stage at 
Chippawa have been available since 
1902, and show a minimum W. S. ele- 
vation of 558.5, which low stage was 
reached only on two days. An ex- 
amination of the past records of Lake 
[rie stage indicate that as low a stage 
as 558.0 may be possible at Chippawa. 
This latter water level is therefore 
treated as extreme low water, and the 
canal is designed to carry full load 
at this stage of the river. 

While the low water conditions con- 
trol the size and slopes of the canal, 
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on the other hand the mean water con- 
ditions were assumed to be those on 
which the economic proportions 


should be based. 
DESIGN OF CANAL SECTION 


Certain limitations were met with 
at the outset. The Welland River 
section of the canal had to be main- 
tained as a navigable stream, and as 
the excavation is in earth this portion 
of the canal was therefore designed 
for a low non-scouring velocity. The 
minimum width of the rock section 
was fixed by the type of electric 
shovel used for excavating this por- 
tion of the canal and was placed at 
48 feet. 

The problem thus resolved itself 
into selecting the best proportions for 
the trapezoidal earth section and the 
best depth and slope for the 48 foot 
rock section. ‘The procedure in the 
latter case is the one that will be 
described. 


It is, of course, possible to design 
any number of canals 48 feet wide, 
but with depth and slope varying so 
that all will give the same discharge 
at low water. For a low velocity the 
wetted cross-section must be deep, but 
its slope may be moderate. For a 
high velocity the depth of. the wetted 
cross-section will be small, but the 
slope may be so great that the depth 
of the cut at the down-stream end 
may be greater and the total cost of 
excavating greater than for the low 
velocity design. 

The procedure in determining the 
economic depth was as follows: 

First, the design of a number of 
cross sections for velocities of 3, 4, 
5, etc., feet per second, the determina- 
tion of the requisite slope of the bed 
in each case to give the full load dis- 


charge with uniform flow, and the de- 
termination of the variation in cost 
of these canals with water 
velocity. 


low 


Second, the determination of the 
friction loss in each of these canals 
with the river stage at its mean value. 


. This friction loss represented so much 


lost power, which was, of course, 
small in amount for the lesser low 
water velocities, and greater as the 
low water velocity increased up to a 
certain point. . 

Third, the plotting of the differen- 
tah Curves. TOR tems a vande 2. tas 
showing the variation in delta cost 
with low water velocity and the vari- 
ation in delta power with low water 
velocity. From these two differ- 
Ciitial melinves. scdee (illPGemctinves: can 
thus be obtained giving the value 
of delta-cost by delta-power plotted 
against low water velocity. Thus 
there is obtained what will be called 
an economy curve, showing for any 
given low water velocity, the rate at 
which further gains in power may be 
made at any low water velocity by 
enlarging the canal slightly and so 
cutting down velocity and friction 
loss. ; 

Fourth, the selection of the best low 
water velocity from this economy 
curve. This step will now be ex- 
plained. 

The gain in power which results 
from a slight enlargement of the canal 
comes as a result of the reduction in 
friction loss. The additional cost for 
power house equipment is so small, 
within the limits in which we are 
working, that they can be neglected. 
It is reasonable then to continue the 
enlargement of the canal until the 
interest charges on the cost of exca- 
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vation for the last horse power gained 
are equal to the average value of the 
power from the whole plant, includ- 
interest, depreciation, operation 
and maintenance. By stopping short 
of this point we would be in a posi- 
tion to gain more power at a cost less 


ing 


Low Water Veloci ty 


Variation In 
with low water 


Dollars 


Low Water Velocity 
higio: 


H-E- 


levation 


than the average that we were willing 
to pay for the power from the whole 
plant. It is interesting to note that the 
economic velocity determined in this 
way is but slightly greater than the 
minimum cost at which the canal 
could be built to get the required: dis- 


Frieton Loss and 
fo friction. 


Low Water Velocity 
Fig. 4. 
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charge at low water. The minimum 
cost occurs for a velocity somewhat 
greater than the economic velocity. 

The advantage for this method of 
attack is that it permits an economic 
size to be selected for the canal with- 
out the inclusion in the estimate of 
the cost of anything that does not 
vary with the low water velocity. In 
this case, the width of the rock cut 
being fixed, the earth excavation does 
not vary with the various designs for 
thee rocks sectiour and .as.d matter OF 
fact im computing The cost..of rock 
excavation only that below some as- 
sumed horizontal plane at a lower ele- 
vation than natural rock surface but 
above canal grade, was considered. 

Figures 3 to 6 illustrate a typical 
economic canal study. The studies 
from which these figures are taken 
were for a canal of small capacity 
and greater roughness than the one 
being built, so that the curves show 
the method only and do not apply to 
the present canal. 

Figure 3 shows the results obtained 
in designing for various low water 
velocities. ‘These designs can be made 
only when a previous study for the 
earth section has been completed, so 
that the elevation of water surface 
at the end of the earth section is 
known. 

Figure 4 shows friction losses and 
lost power due to friction. The me- 
thod of obtaining the first derivative 
of the lost power curve is also indi- 
cated. 

Only the variation in cost, not total 
cost, is shown in Figure 5. It is evi- 
dent that the shape of this curve is 
the same whether include the 
whole cost or only that part which 
varies with low water velocity. In 


we 


either case the first derivative will 
have the same value. | 

The determination of the form of 
the economy curve Figure 6 is ex- 
plained above. 

The procedure in the economic de- 
sign of the earth section of the canal 
was similar to that for the rock sec- 
tion but somewhat more complicated 
by reason of the fact that certain 
changes in the design of the earth sec- 
tion involved changes in the excava- 
tion throughout the length of the rock 
section. The difference in procedure 
was thus largely a matter of proper- 
ly taking care of all the variations in 
cost. 


It is the intention at a later date 
to present a complete detailed descrip- 
tion of the methods and analyses used 
in determining the various hydraulic 
features of this work. At that time 
there will be submitted the calculation 
covering the economics and hydraulic 
characteristics, so that these may be- 
come a permanent record for use on 
similar work. 


Canada’s agricultural, dairy and 
animal industry products for 1917 
totalled $1,222,831 ,000. 


There are 3,774 grain elevators in 
Canada, five of which are Govern- 
ment owned. 


Canada is Britain’s largest overseas 
Dominion. 


There has been a steady increase 
in the production of coal in Venezuela 
for several years. 
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Hydraulic Installation of the Queenston- 
Chippawa Development 


By M. V. Sauer, M.E.LC. 


Hydraulic Engineer of Design, Hydro-Electric Power Commission of Ontario 


HE purpose of this 
paper is to describe 
briefly the pertinent 

features in the hy- 
| draulic installation of 

the Queenston-Chip- 
pawa Development with a short dis- 
cussion of the reasons that led to the 
various designs adopted. On comple- 
tion of the work and after the plant 
has had a thorough workout, it 1s ex- 
pected that a paper will be presented 
to The Institute covering in fuller de- 
tail the complete layout, with a full 
comparison of the results obtained in 
operation as against those predicted in 
the design and determined by the 
analyses em- 


N 


various mathematical 


ployed therein. 


Paper read at the General Professional 
Meeting, E.1.C., September 17, 19290. 


The features to be touched on in 

this paper cover: 

Canal Control Gate, 

Ice Chutes, 

Screens, 

Removable Gates, 

Penstocks, 

Johnson Valves, 

Turbines, 

Governor System, 

Control Pedestals, 

Service Units. 

CANAL ConTROL GATE 

A single motor-operated vertical 

lift roller gate for the purpose of con- 
trolling or entirely shutting off the 
flow will be installed at the upper end 
of the canal near Montrose, where the 
earth section of the canal merges in- 
to the rock section. ‘The combination 
of span and head make this gate the 
largest ever built, and particular at- 


get aber ao 
QUEENSTON -CHIPPAWA 
DEVELOPMENT 
CANAL CONTROL GATE 
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GROUND WIRE 


POWER CABLE | 


305 FEET 


tention is being paid to the roller de- 
sign in order to secure bearing loads 
well within safe, structural and oper- 
ating limits. The clear width is 48 
feet and. tie" Meignt, of the cate 45 
A2Y% feet. 

The general arrangement of the 
control gate is shown in Figure 1. It 
will be noted that the lift is extended 
to a point 14 feet above the water 
level and this has been done in order 
to permit a patrol tug to pass freely 
up and down the canal when the gate 
is in normal position, 1.e., wide open. 

The gate will be counterweighted 
and operated by a motor connected 
through a worm drive to the two 
main hosting gears, and the motor will 
be provided with distant as well as 
local control so that the gate can be 
operated from the power house if re- 
quired. 


H-E-P-G 
QUEENSTON-CHIPPAWA 
DEVELOPMENT 
GENERAL SECTION THRO. 
SCREEN HOUSE 
PENSTOCKS 
AND 
POWER HOUSE 
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The gate itself will be made up with 
horizontal trusses spanning the open- 
ing and vertical beams to which the 
skin plate will be rivetted. It is not 
important that the gate be absolutely 
watertight when closed, although 
“stanching”’ bars will be provided to 
insert between the skin plate and the 
end guides, which will make it prac- 
tically tight. 

A comparative analysis of costs and 
operating conditions was made on the 
single gate as against two gates with 
an intermediate pier, and it was found 
that the cost of a single gate and 
superstructure did not exceed the cost 
of the twin gates, on account of the 
additional construction required by 
the intermediate pier and the neces- 
sary widening of the canal to keep 
down the velocity to normal. When 


the added advantage of having a clear 
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unobstructed waterway was taken in- 
to account as well as the simplified 
operation of a single gate in place of 
two, the decision was entirely favor- 
able to the single large gate. 


Ick CHUTES 


It is expected that the intake as 
designed will take in water from the 
Niagara River, absolutely free from 
floating ice, but to take care of any 
ice that may form on the surface of 


Figure 
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the canal or the Chippawa River chan- 
nel a small ice chute is being provided 
at the lower end of the forebay. It 
consists simply of an opening through 
the screen house provided with a drop 
gate which can be lowered below the 
water surface for a depth of 12 feet. 
The discharge over the gate is carried 
through the screen house and down 
the chff and under the power house 
to the lower river 1n a reinforced con- 
erete.pipe 10 feetain diameter 
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3—Section through Power House 
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An elaborate design of ice skimmer 
has been made up which, if found 
necessary, can be installed later on. 
This consists, in general, of a rein- 
forced concrete horizontal pivoted 
leaf which can be raised or lowered 
in accordance with the water stage 
so that floating ice will be skimmed 
off the surface to a discharge channel, 
at the same time allowing the clear 
water to pass underneath. Provision 
is now being made in the outer wall 
of the curve in the canal immediately 
above the forebay so that this skim- 
mer can be installed in the future if 
it is found that sufficient capacity is 
not provided in the smaller ice chute 
through the screen house. 

SCREENS 

The only features of the screens 
worthy of comment are the wide bar 
spacing of 414 inches in the clear and 
the layout of the bars and frames 


H-E-P-C 
QUEENSTON - GHIPPAWA 
DEVELOPMENT 


LONGITUDINAL SECTION THRU 
JOHNSON VALVE 


S.w.6.8. 


which are so designed that the whole 
frame with the bars attached is re- 
movable, thus leaving a completely un- 
obstructed passage when they are re- 
moved. There are three bays of 
screens for ‘each penstock, and two 
frames in each bay. The tops of the 
screens are eight feet below the nor- 
mal surface of the water, and the 
maximum velocity of water through 
the: screens is 2.25 feet per second. 
With these provisions it is not antici- 
pated that anchor ice will cause much 
trouble. 
REMOVABLE Drop GATES FOR 
PENSTOCKS 

In view of the fact that a Johnson 
valve is to be installed at the lower 
end of each penstock adjacent to the 
turbine, it has been decided to omit 
permanent gates in the screenhouse 
at the penstock entrances. To take 
care of any failure in the valves, re- 
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movable structural gates, made up in 
sections, will be provided which can 
be lowered into any penstock entrance 
by means of an electric travelling 
crane in the screenhouse. 
PENSTOCKS 
The quantity of water used by each 
turbine at full load and under normal 
head is approximately 1,800 cu. ft. 
per second, and in the design of the 
penstocks, the diameter was fixed by 
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plotting up various curves showing 
the value of lost power due to varying 
velocities and their consequent fric- 
tion losses as against the carrying 
charges on the corresponding ~pen- 
stocks. By this means a diameter of 
approximately 15 feet was found to 
give the best value, but so great a 
diameter at the lower end required a 
plate thickness of over 1% inches, and 
this was considered beyond the limit 
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for safe field rivetting. On this ac- 
count the diameter of the upper two- 
thirds of the pipes was made 16 feet 
and the bottom third 14 feet, which 
made the construction work feasible 
and at the same time gave the desired 
economical results. The total loss 
through the screens, penstocks and 
valves is 1.25 feet, using a value of 
C = 110 in the Hazen & Williams 
formula. The loss is considerably re- 
duced by. the use of butt girth joints 
with an outside cover plate as against 
the customary practice of using in- 
side and outside courses. 


JOHNSON VALVES 


‘Figure 4 shows a longitudinal sec- 
tion through the Johnson hydraulic 
operated valves, which are located at 
the lower end of the penstocks. ‘The 
operation of these valves is very sim- 
ple, no outside power being required, 
the valve being opened or closed by 
means of the penstock pressure. The 
valve plunger is of the differential 
type and seats against a ground fit 
nmoewm tie neck o1 the bodys ne 
annular chamber A. and the central 
chamber B. are connected through a 
control valve and piping either to the 
penstock pressure or to the atmo- 
sphere. Admitting pentock pressure 
to A. and atmosphere to B. opens the 
valve, while the reverse operation 
closes it. 


The advantage of a valve of this 
type is the simplicty of operation. Fur- 
thermore, because of its circular sec- 
tion it can be built for any head and 
thus located at the lower end of a pen- 
stock, obviating by this arrangement 
the necessity of emptying and filling 
the penstock for each shut-down. 


‘TURBINES 


Five turbines are at present under 
contract, which is one-half the ulti- 
mate installation. They are each of 
50,000 h.p. rated capacity of the ver- 
tical, spiral case, single runner Fran- 
cis type and will operate at a speed 
of 18714 r.p.m. This gives a specific 
speed of 36. The maximum guaran- 
teed efficiency is 90%, although in 
view of recent practice it is expected 
that this efficiency will be exceeded. 
On model runners of homologous de- 
sign tested at Holyoke, 91% was ob- 
tained. ‘The inlet diameter of the 
scroll case is 10 ft. and the diameter 
Oteihe runnennice | Omite oi sat yt ie 
inlet. Figures 2 and 3 show the tur- 
bine setting and it will be noted that 
an open space has been left in the 
power house foundations below the 
runner so that by removing a section 
of the draft tube the runner can be 
taken out from below, thus obviating 
the necessity of dismantling the gen- 
erator when a renewal of the runner 
is necessitated. The runner is de- 
signed for a capacity of 61,000 h.p., 
and is “gated back” to a maximum ca- 
pacity of 55,000 h.p. The reason for 
this is that the turbines, which will 
normally operate at or near full rated 
load, will also, therefore, operate at 
their Special 
taps have been provided in the crown 
plate and from the annular spaces 
around the discharge side of the run- 
ner, to which gauges can be attached 
and a record kept of the varying pres- 
sures at these several points. This 
will furnish an indication of the wear- 
ing away of the runner seal and show 
when renewals of seal rings are neces- 
sary. Connections from these cham- 
bers to the scroll tase and draft tube 


maximum efficiency. 
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will allow readjustment of the down- 
ward thrust when required. 

The runners and spiral casings are 
cast steel and a test pressure of 260 
Ib. per sq. inch is required in the 
latter. 

GOVERNOR SYSTEM 


The centrifugal head, relay valves, 
and hand control for each governor 
will be located on the generator floor, 
while the main automatic valve con- 
trol will be located directly under the 
governor stand at the level of the tur- 
bine regulating cylinders. The advan- 
tages of this arrangement are the short 
piping between the main valve and the 
regulating cylinders and the separa- 
tion of the two main parts of the gov- 
ernors, giving freer access for repairs 
and maintenance. The pressure fluid 
will be water, probably treated with 
bichromate of potassium, which will 
prevent rusting of the wearing parts 
and at the same time give a lubricat- 
iio val ieatOm them Walete ary = comiral 
pumping system will be used, with 


duplicate motor driven multi-stage 
ceniriiival™ pumps, reither sone. or 


which will have sufficient capacity for 
The pressure fluid 
will be piped to all the governors 


all the governors. 


through accumulator tanks, one locat- 
ed near each governor, so as to elimi- 
nate any inertia effects through the 
piping system. ‘The pump motors are 


automatically controlled by relay 
switches which are controlled by pres- 
Acree 


further safeguard for preserving con- 
tinuous operation, in the event of fail- 


sure variation in the system. 


ure of the pumps or motors, penstock 
pressure can be turned into the gov- 
system. When the plant is 
finally extended to its full capacity a 


CUT, 


complete duplicate pumping system, 


similar to the one above described, 
will be installed and interconnected 
with the present system. 

CoNTROL PEDESTALS 


A control pedestal as shown in 
Figure 5 will be set up adjacent to 
each generator, and on this will be 
mounted the various indicating ‘nstru- 
ments and control handles shown on 
the diagram. The principal use for 
such an arrangement is that the com- 
municating devices between the floor 
operator and the chief operator in the 
control room, together with the local 
control and indication, will be located 
in such a way that the floor operator 
can handle the machine while in touch 
with the chief operator. 

A telegraph communication, similar 
to a ship telegraph, and a loud talk- 
ing telephone, both communicating 
with the control room, will form the 
principal means of communication. In . 
addition to this, a signal lamp mount- 
ed at the top of the column over the 
control pedestal, will enable the chief 
operator to call the floor operator to 
the unit as required... The air brake 
and Johnson valve control will also 
be mounted on this pedestal. The lo- 
cation of this pedestal adjacent to the 
governor places the control of all the 
pertinent features of the unit within 
easy reach of the operator, while at 
the same time he will be in communi- 
cation with the control The 
various indicating instruments shown 
will at the same time be under his 
observation. 

SERVICE UNITS 


room. 


For furnishing heat, lights, and 
power service to the plant, two ser- 
vice units, each of 2,500 h.p. capacity, 
will be installed. Each of these con- 


sists of a vertical turbine running at 
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900 r.p.m., direct-connected to a gen- 
erator. The turbines are supplied by 
a single 5-foot diameter penstock 
branching into two pipes at the tur- 
bines, each branch being provided 


with a Johnson valve. It is expected 
that the service plant will be duplicat- 
ed when the power house is completed 


to its full capacity. 
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The General and Economic Features of the 
Queenston-Chippawa Development 


By H. G. Acres, M.E.IL.C. 


Hydraulic Engineer, Hydro-Electric Power Commission of Ontario 
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promotion. of the 
Queenston - Chippawa 
Power, project ..com- 
menced in 1914, it was 
not until 1917 that the 
grave power shortage, created by the 
demand for munitions and war ma- 
terials, reached such proportions that 
the then existing government author- 
ized the commencement of actual con- 
struction. At this time a shortage of 
skilled and common labor had mani- 
fested itself, the cost of labor, plant 
and construction materials was rising 
rapidly, and conditions on the whole 
were such that the undertaking of 
this project could not have been jus- 
tied wholly as a commercial venture. 
On the other hand, the Allied Nations 
were in the midst of a bittle struggle, 
which at that time might well have 
been expected to last for another five 
years or more. With this possible, it 
was generally conceded that the re- 
exhaustion of man-power 


sultant 


Paper read at the General Professional 
Meeting, E.I.C., September 17, 1920. 


would transform the final stages of 
the struggle into a war of munitions, 
with a resultant imperative demand 
for large additional supplies of elec- 
trical power for their manufacture. It 
was therefore evident that if 200,000 
horsepower could be made available 
through the agency of the Queenston- 
Chippawa Development by the year 
1921, a’ factor would be introduced 
which would have a vital bearing on 
the success of the Allied arms. For 
this reason the construction of the 
Queenston - Chippawa Development 
was undertaken primarily as a war 
measure. 


When, however, the crisis of the 
war passed in July of 1918, and peace 
came in the following autumn, it be- 
came necessary to reconsider the sta- 
tus of the project, and transform it 
as far as possible from a war scheme 
designed to meet an urgent and im- 
mediate need, to a commercial scheme, 
embracing as many as might be of the 
elements of true conservation and an 
ultimate maximum of economy in the 
production of power.. Space is not 
available to cover the steps of this 
transformation in detail, suffice to say. 
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that it resulted in the final develop- 
ment as it stands to-day, with per- 
manent works designed for the instal- 
laton of plant up to an aggregate of 
500,000 horsepower capacity, when- 
ever the necessity arises, as dictated 
by the public need. 
SELECTING A LOCATION 

From the combined viewpoint of 
conservation and ultimate economy, 
the ideal Niagara Development would 
be one which would utilize the whole 
of the future available water under 
the gross head of 327 feet existing 
between Lake Erie and Lake Ontario. 
Several schemes, approximating this 
ideal in varying degree, have been ad- 
vanced during the last 20 years, and 
of these the most practicable and pro- 
mising was one, known as the Jordan- 
Erie scheme, which involved the in- 
taking of water near Morgan’s Point 
on Lake Erie, the building of an open 
waterway across the Niagara Penin- 
sula to the brink of the escarpment 
above Jordan Harbor, thence carry- 
ing the water to the power-house at 
Lake Ontario level through a mile of 
pipe. 
standpoint, this scheme was open to 
serious objection for three main rea- 
sons; first, the unfavorable intake con- 
ditions at the Lake Erie end; second, 
the structural difficulties and unavoid- 
able head loss in connection with the 
24-mile canal; and third, the regula- 
tion difficulties attendant. upon the 
control of a mile long water column 
in the penstock connection between 
the head of the canal and the power- 
house, where something over 16 feet 
of penstock would be necessary for 
each foot of effective head. ‘The eco- 
nomic effective head for this scheme 
worked out slightly less than 300 feet, 


Studied from an engineering 


the bulk of the losses being, of course, 
taken up in the long canal. 


The problem was, therefore, to find 
if possible feasible location 
which would obviate the main objec- 
tions to the Jordan-Erie scheme. Dur- 
ing the course of the subsequent in- 
vestigation, it developed that by far 
the best intake conditions would be 
obtained at the mouth of the Welland 
River at Chippawa; and also that suit- 
able power-house locations were ob- 
tainable in the gorge between Foster’s 
Flats and Queenston, which would re- 
quire only about 18 inches of penstock 
connection for each foot of effective 
head, thus reducing the regulation 
problem to one of minor importance. 
Figure 1 illustrates the comparative 
layout and location of these two 
schemes. 


SOmMme 


PRESSURE CANAL VERSUS OPEN CANAL 


Having tentatively solved the intake 
and regulation problems, it remained 
to determine whether or not it was 
feasible to construct a suitable water- 
way between the Chippawa intake and 
the power-house location above 
Queenston. An exhaustive series of 
surveys and core-drill borings estab- 
lished the fact that it would be entire- 
ly feasible to connect these two points 
by either the open canal or the pres- 
sure tunnel type of waterway, and the 
next problem was to determine which 
of these two types of waterways 
would be the more suitable from the 
combined viewpoint of pure hydraul- 
ics, structural difficulties and hazards, 
and comparative cost. 

In the matter of comparative cost, 
carefully compiled estimates indicat- 
ed that throughout the full range of 
assumed carrying capacities, the open 
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canal had a decided advantage over 
the pressure tunnel. 


PRESSURE TUNNEL DISADVANTAGES 

In the matter of structural difficul- 
ties and hazards the following main 
points were given consideration in the 
case of the pressure tunnel: 


(a) The necessity of driving the 
headings at an acute angle through 
the various limestone, shale and sand- 
stone formations, involving the cer- 
tainty of a heavy overbreak and ex- 
pensive timbering and lining. 

(b) The unfavorable conditions as 
regards the disposal of excavated ma- 
terial: 

(c) The unknown water hazard and 
the impossibility of predicting the cost 
of unwatering within reasonable lim- 
ese OT ACCUTACy. 

(d) The difficulty and hazard at- 


tending the driving of, and maintain- 


ing, a pressure tunnel of unprecedent- 
edly large diameter in the clay for- 
mation of the Whirlpool Ravine. 


(e) The difficulty in connection 
with the construction of a distribut- 
ing chamber in the shale and sand- 
stone at Queenston. ; 


As against the above, the difficulties 
and hazards in the case of the open 
canal were limited to two main points: 
first, the removal of the earth over- 
burden in the canal prism, and, sec- 
ond, the permanent holding of the 
slopes subsequent to such removal. 
While it may never be possible to es- 
tablish finally the comparative import- 
ance of the above points on the basis 
of actual construction, the fact re- 
mains that the work already accom- 
plished on the open canal has demon- 
strated beyond doubt that the over- 
burden can be removed with no more 
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difficulty than was anticipated and 
that the means originally devised will 
hold the banks safely within the limits 
of the predetermined slopes. 


HypRAULIC COMPARISONS 


In the matter of purely hydraulic 
comparisons, the first point to consid- 
er is that both types of waterway of 
necessity would have the same point 
of intake at Chippawa and the same 
point of discharge at Queenston, so 
that they are exactly on a par as re- 
gards the utilization of available gross 
head, neither having any primary ad- 
vantage over the other in this regard. 

Since 1902 the water level at Chip- 
pawa has been observed and recorded 
twice daily, and Figure 2 shows the 
mean daily elevations for the ensuing 
period compiled in the form of a 
duration curve. The following facts 
are deducible from this curve: 
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(a) The mean level for the entire 
period is about elevation 560.8. 

(b) A level of elevation 559.5 or 
higher is obtained for nearly 99% of 
the entire period. 

(c) A level of elevation 561 or 
higher is obtained from a little more 
than one-third of the above period. 


(d) That it is reasonable to assume 
that the effective operating range of 
levels lies between elevations 5569.5 
anceroo le 

As to the possibility of the carrying 
capacity of either type of waterway 
being seriously affected by a perman- 
ent lowering of the natural levels of 
the Chippawa-Grass Island pool, due 
to present and future diversions of 
water therefrom, it is essential to con- 
sider two facts: first, that any diver- 
sion for power purposes from the pool 
itself will be largely compensated for 
by the intercepting effect of the diver- 
sion works, and, second, that the level 


Travelling Derrick in Canal at Sta. 
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Figure 2 


of the pool can be controlled independ- 
ently to compensate for any diversion 
whatever, whether from the pool it- 
Selieeitom, the upper reaches. of. . the 
river, or from Lake Erie direct. 


In Figure 3 an effort has been made 
to show in graphic form a comparison 
of the head losses chargeable to each 
type of waterway under discussion. 
in making this comparison, a possible 
extreme low elevation of 558 has been 
assumed for head-water, and the open 
canal losses calculated on this basis 
for a carrying capacity of 15,000 sec. 
ft. On the basis of this loss a tunnel 
was designed of the requisite diameter 
for the same capacity of 15,000 sec. ft. 


These curves have been computed 
for the extreme range of possible 
operating levels, elevations 558 mini- 
mum and 561 maximum. The shape 
of these two pairs of curves illus- 
trates clearly the basic difference be- 
tween the two types of waterway. 
Under the assumed conditions the tun- 
nel and canal curves for the head- 
water elevation 558 and 15,000 sec. ft. 
discharge have a common point of or- 
igin. As the discharge drops off, how- 
ever, it is seen that the canal delivers 
any fixed discharge to the forebay at 
a consistently higher elevation than in 


the case of the tunnel. This is simply 
due to the inherent characteristics of 
the two types of waterway. In the 
case of the pressure tunnel, the dis- 
charge area is necessarily constant and 
any gain in head is due to decreased 
friction only. In the case of the canal 
the reduction in velocity not only re- 
duces the friction losses, but the re- 
tardation of flow increases the effec- 
tive discharge area of the canil sec- 
tion. By reason of this extra factor, 
the open canal has an advantage over 
the tunnel ranging as high as 5 feet 
of head loss. When the high dis- 
charges involved in the problem are 
considerec, it is evident that this dif- 
ference in head loss is a very import- 
ant factor. 


The curves shown on Figure 4 have 
been plotted on a different basis, but 
with the same factors involved. In 
Figure 3 head-water level and carry- 
ing capacity have been assumed con- 
stant and forebay level the variable. 
In Figure 4+ head-water and forebay 
level are the constants and carrying 
capacity expressed in horsepower is 
the variable. In this latter curve fore- 
bay level is assumed constant at the 
fixed minimum elevation for peak 
load capacity and from this common 
point the comparative carrying cap- 
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Figure 4 


acities of the two types of waterways 
have been calculated for specified 
levels of head-water in the Chippawa- 
Grass-Island Pool. | 

Here again the twe curves have a 
common point of origin at the point 
of extreme minimum capacity, but 
from this point on the canal charac- 
teristically pulls away as the head- 
water level rises, until at the maxi- 
mum operating level of elevation 561 
the canal has an advantage over the 
tunnel of 30,000 horsepower in car- 
rying capacity. This gain is due to 
the fact that the tunnel can only rea- 
lize the gain of a trifling increase in 
gross head, and a resultant trifling in- 
crease in pressure gradient, as the 
level of head-water rises, whereas the 
canal gains a material increase in 
gradient and effective dis- 
charge section. ‘This increase in car- 
rying capacity is, therefore, gained by 
the canal without any reducticn of 
operating head at the forebay, where- 
as the tunnel can gain the extra capa- 
city only at the expense of a reduced 
operating head. 


natural 


ConcLusions Favor OpEN CANAL 

The conclusions which may justifi- 
ably be drawn from the above discus- 
sion are: first, that starting from the 
common basis of equal loss and car- 


rying capacity at extreme minimum 
head-water level, the open canal will 
deliver the required quantity of water 
to the forebay with a materially less 
loss of head than the pressure tunnel, 
for any head-water level above the 
assumed absolute minimum; second, 
that starting from the common basis 
of a fixed minimum forebay level, the 
canal will deliver a constantly increas- 
ing quantity of power in proportion 
as the level of head-water rises above 
the assumed extreme minimum level, 
which the pressure tunnel cannot do 
to any appreciable extent by reason 
of its inherent hydraulic characteris- 
tics; and finally, that the open canal 
is the only agency, under the above 
conditions, which can make automati- 
cally available the large quantities of 
excess power resulting from any tem- 
porary or permanent increase in the 
level of the Chippawa-Grass Island 
Pool, above the extreme minimum 
level which has been used as a basis 
of comparison. 


The above were the primary rea- 
sons which led to the final choice of 
the open canal for the connecting 
waterway between Queenston and 
Chippawa. This canal as now being 
constructed, consists of 4% miles of 
the improved natural channel of the 
Welland River and 8% miles of dry 
excavated section from a point on the 
Welland River near Montrose to the 
forebay site above Queenston. Be- 
side being only about half the length 
of the alternative Jordan-Erie Canal, 
the average operating head for equal 
quantities of water carried is about 
six feet greater at Queenston that it 
would have been at Jordan Harbor, 
despite the fact that the elevation at 
the point of intake is about 9 feet 
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lower, and the elevation at the point 
of discharge about 2 feet higher, than 
would have been the case with the 
Jordan project. 

Another distinct advantage of the 
open) canal is the:fact ‘that it- can “ef- 
fectively and inexpensively take ad- 
vantage of any water which might 
now or in the future be available from 
the Welland Canal system. ‘This open 
waterway would furthermore furnish 
the only means, in connection with the 
upper reaches of the Welland River, 
of reclaiming the unused 9 feet of 
head in the Niagara River above Chip- 
pawa. ‘This would involve a very 
heavy expenditure, but the vaiue of 
power will not always be judged by 
present standards, and the time may 
well come when this extra power may 
be considered worth reclaiming at a 
capital cost per horsepower ten times 
greater than is considered justifiable 
at the present time. These dre more 


or less remote contingencies, but the 
fact remains that the choice of the 
open type of waterway, and the lay- 
out of the rest of the scheme, will 
enable effective advantage to be taken 
of these conditions whenever the pub- 
lic need may become _ sufficiently 
acute. When this happens the ex- 
treme limit of conservation will have 
been realized in the matter of utiliz- 
ing the gross difference in level be- 
tween Lake Erie and Lake Ontario, 
and the anticipatory provision made 
in the present design will have justi- 
fied itself. 

PuBLic BENEFIT FROM THE POWER 

PROJECT 

In considering this phase of the 
problem, it should be realized that un- 
der co-operative municipal ownership, 
a block of power delivered to the out- 
going lines at Niagara is not valued 
by what it can profiably be sold for 
at so many dollars per horsepower 


Shovel No. 1, Canal Excavation, looking south at Curve Sta, 443, February 
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per annum, but by what it means to 
the individual citizen as an agency for 
increasing his comforts, conveniences 
and general standard of living and for 
facilitating increased commodity pro- 
duction. Such conditions tend to- 
ward the building up of the greatest 
asset any country can possess, an in- 
creasingly prosperous and contented 
population. ‘The influence of Niagara 
Power on the wealth and prosperity 
of the community at large will, there- 
fore, be measured more effectively by 
the amount of power 
which can ultimately be produced and 
utilized, rather than by considering 
the power itself as the ultimate com- 
modity which is to be produced as 
cheaply as possible in limited quanti- 
ties and sold at a corresponding pro- 
fit. In other words, the secondary 
profit derived from a widely diversi- 
fied use of power throughout the 


maximum 


community must take precedence over 
any primary profit derived from its 
direct sale as a commodity, if the true 
interests of conservation are given 
proper weight. 

It is not within the scope of this 
article to cover any details of design, 
construction methods and installation, 
but as. regards the canal, the most 
vital feature of the plant design, or- 
iginal methods of attack were devised, 
with the assistance of R. D. Johnson, 
which involved an interesting applica- 
tion of the graphic calculus. This in 
turn led to a similar application of the 
graphic calculus to the penstock de- 
sign and a practically rational method 
was devised for determining the eco- 
nomic diameter. _ 

Capacity oF UNITS 


The decision to fix capacity of the 
units at 50,000 rated horsepower was 
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governed by three primary considera- 
tions; first, the rapidly increasing de- 
mand for power necessitated the de- 
velopment of power in blocks of a 
magnitude not hitherto conceived ; sec- 
ond, by reason of the economy 1n first 
cost which results from making the 
capacity of the individual unit a maxi- 
mum for any given head; and third, 
because the lineal power-house space 
in the gorge was limited, having re- 
gard to tail-water levels and the pos- 
sibility of further extensions. 

As the design now stands, each unit 
comprises about 10 per cent. of the 
ultimate installed capacity, and the 
power-house will contain something 
over 900 horsepower of effective ca- 
pacity per foot. of ‘length; “asireure 
which has not hitherto been approach- 
ed. as far as is known. 


SUMMARY OF CONSTRUCTION 
MeEtTHOops 

In conclusion, it might be of inter- 
est to make some reference to con- 
struction methods and to summarize 
briefly the reasons which lead to the 
adoption of the type of construction 
plant which is now operating on the 
work. 

A careful study of construction 
methods in connection with the exca- 
vation of earth and rock in the canal 
was necessary by reason of ceitain 
existing conditions which would have 
a vital influence upon excavation cost. 
These conditions were: first, the 
availability of cheap electric power 
for operating construction plant: sec- 
ond, the large quantities of earth and 
rock to be removed, which made it 
possible to consider the use of exca- 
vating machinery of the heaviest type 
and largest capacity obtainable; and 
third, the unusually good facilities 
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Shovel No. 2 opposite Sta. 267 +- 57, looking south, May 5, 1920 


available for the disposal of — spoil, 
within short hauling distance, along 
the crest of the Niagara escarpment. 

Having the above conditions in 
the Commission’s engineers 
spent several months in collecting and 
studying data in connection with the 
type of construction plant required. 
The operation of electric and steam 
driven excavating machinery was wit- 
nessed and studied in various parts of 
Canada and the United States, and a 
large amount of information with ref- 
erence to output, operating cost, work- 
ing conditions, etc., was obtained and 
carefully analyzed. 

The most important decision ar- 
rived at in connection with the pur- 
chase of this plant was that with ref- 
erence to the use of the largest type 
of shovel that could be obtained. 
These shovels are removing the full 
depth of overburden while working 


mind, 


from solid rock against a face aver- 
aging 45 feet in height, with a maxi- 
mum of 80 feet. It was furthermore 
necessary to use these shovels in the 
rock cut, where they are lifting and 
loading into cars 65 to 70 feet above 
shovel: grade. _-The rock cut, being 
only 48 feet wide, would not permit 
the carrying of loading tracks down 
to a sufficiently low elevation to reach 
the loading range of an ordinary rail- 
road shovel, and it is certain that ex- 
cavation by clam or drag-line would 
have very materially increased the 
cost and seriously delayed the date of 
completion of the rock work. 

In the earth work it was demon- 
strated beyond any doubt that on the 
bulk of the work railroad shovels 
would have been useless on account 
of the soft bottom and on some sec- 
tions of the work it is doubtful if the 
overburden could have been removed 
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Rock Walls before Scaling South to Sta. 443, June 1, 1920 


by any possible means other than bv 
these large shovels working from rock. 

The economy of this construction 
plant is rather plainly indicated by the 
fact that in 1917, when work com- 
menced with railroad type shovels, 
direct labor cost comprised 29% of 
the total unit cost of excavation. To- 
day, with labor costing 250% more 
than in 1917, the labor cost per yard 
of excavation has only increased 4% 
over the 1917 figure of 29%. ‘This 
would appear to indicate that the sav- 
ing of man-power resulting from the 
use of the large excavating units has 
practically off-set the 250% increase 
in labor expenditure. In the month 
just past (July) 500,000 cubic yards 
of earth and rock were removed and 
finally disposed of in 26 working days, 
with a total working force of 2,000 
men, not more than half of whom 


were engaged in the direct excavating 
operations. ‘These two facts alone 
would indicate that the type of con- 
struction plant on the Queenston- 
Chippawa work has fully justified the 
decision which led to its adoption 
and that the results being achieved 
would not otherwise have been pos- 


sible. 


hes wheéatvcrop 0h sCanidaaeton 
1920 is estimated at 275 million 
bushels, as compared with a total of 
196,361,000 bushels in 1919. One 
hundred million bushels will be re- 
quired to feed the people of Canada 
and to seed Canadian farms. The 
rest will go abroad to feed no fewer 
than 28,000,000 people for a whole 


year. 
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The Automobile Headlight Problem 


By Geo. G. Cousins 


Illumination Laboratory, Hydro-Electric Power Commission of Ontario 


INTRODUCTORY. 

HE intensive use of 
artificial light is one of 
the many products of 
our advanced civiliza- 
tion that, while being 
a powerful agent for 
the benefit of the human race, is at 
the same time responsible for a heavy 
toll of life and limb. ‘This is particu- 
larly true in connection with industry 
and transportation. Insufficient light 
and faulty distribution of fight are 
thes-proliticy causes of accidents in 
both industry and_ transportation. 
urine recent years:the relation of 
light to industrial accidents has been 
closely studied with the result that 
the number of such accidents has been 
materially reduced by the proper ap- 
plication of light. A similar result 
Can bezexpected froma study of the 
lighting problems of transportation, 
particularly that phase of it that is 
effected by the headlights of automo- 
biles—which are responsible for a very 
large proportion of the accidents 
occurring at night in the streets and 
Much has been 


roads of the country. 


done in the way of enacting legisla- 
tion for the regulation of automobile 
headlights so as to render their use 
safe for all concerned. 


The Province of Ontario has enact- 
ed and put into force a law which 
places limits on the candlepower of 
the headlight beams when measured 
above the horizontal and which re- 
quires certain minimum values for the 
portions of the beam at or below the 
horizontal. These tend to minimize 
the danger from glare and to provide 
sufficient light on all parts of the road 
to allow drivers to avoid collisions 


and ditches. 


In cities and towns the regular 
street lights are usually sufficient to 
provide for safe. driving when the 
headlights are dimmed. Nevertheless, 
many drivers do not dim their lights 
and the glare is more or less present 
when there is no excuse for its exist- 
ence. It is when*cars are driven be- 
yond the range of street lights and 
must of necessity carry their own 
street lighting systems that the prob- 
lem becomes serious. 
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REQUIREMENTS 

On country roads cars are usually 
driven at high rates of speed at night 
and the exact nature and condition of 
the roads are not always known to the 
drivers. Many of the roads are nar- 
row and there is the ever present ditch 
at the side. To make driving safe the 
driver must be able to recognize ruts 
and obstructions in the road in time 
to avoid them and must be able to see 
how much space there is at the side 
to turn into when passing another 
vehicle coming in the opposite direc- 
tion. 

These requirements demand fairly 
powerful beams of light projected far 
ahead of the car and spread a few 
degrees to the sides. In obtaining 
these conditions consideration must be 
given to any person driving a car or 
other vehicle in the opposite direction 
so that the vision of the oncoming 
driver is not seriously interfered with 


because of temporary blindness 
caused by looking into powerful 
beamss,ol light sp puch temporary 


blindness very often places a driver 
in a very dangerous situation and 
many accidents are directly the result 
of this. 
fact that very little light is required 
above the 


It asa generally conceded 
horizontal and the unre- 
flected light from the lamps is usually 


sufficient. 

With the parabolic reflectors regu- 
larly furnished on cars, and standard 
types of lamps ample light is gener- 
ated to satisfy any reasonable demand 
and the problem is to so distribute 
this hght that as large a percentage 
of it as possible is directed into useful 
zones and is utilized to illuminate the 
roadway and its immediate surround- 


ings. 


CHARACTERISTICS OF PARABOLIC 
REFLECTORS. 

Parabolic reflectors are very effi- 
cient devices for projecting light from 
a small lamp for considerable dis- 
tances. When the lamp is adjusted 
so as to produce the highest concen- 
tration of light in the beam the light 
is confined to a small angular spread. 
A pair of such beams tilted so that 
the upper edge is aproximately hori- 
zontal gives a fairly satisfactory driv- 
ing light for straight roads. The 
small spread is a disadvantage as it 
leaves the sides of the road in com- 
parative darkness and to offset this 
disadvantage the use of the spot-light 
is resorted to. 

THE Spot-Licn’. 

The value of the spot-light as an 
accessory to the main driving light is 
questionable. At best it only illumin- 
ates a small area rather close to the 
car and is useful in assisting a driver 
to pick his way along a bad stretch 
of road. It is also useful in illumin- 
ating road signs and street numbers. 
When used for the latter purpose it 
must be subject to the control of the 
driver and this constitutes the great- 
est objection to its use. A driver who 
is courteous will not subject anybody 
to its blinding rays but there are many 
who consider themselves only and 
these are no doubt responsible for the 
strong prejudice against the free use 
of this device. As to whether or not 
its advantages overbalance its disad- 
vantages 1s an open question. It is a 
significant fact that in several of the 
States, in the United States, where the 
regulation of headlights is strict, the 
spot-light is prohibited. Reference to 
to efficacy of the spot-light as a driv- 
ing light will be made later. 
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SPECIFICATIONS FOR Roap 
PERFORMANCE. 

Considerable difference of opinion 
exists as to what constitutes the best 
driving light and until this is deter- 
mined any specifications can at best 
be but a compromise. A few years 
ago the Automobile Headlighting 
Committee of the Illuminating Engin- 
eering Society undertook to collect 
opinions and data on the whole sub- 
ject of automobile headlighting. Ques- 
tionnaires were sent to a large num- 
ber of men who were qualified to ex- 
press opinions and the answers were 
classied. This was followed by an 
extensive sefies of road tests which 
were participated in 
atives of motor and 
others concerned. A number of cars 
were used and their headlight con- 
ditions were varied and measurements 
of beam candlepower made 
eiterseach-alteration so that the exact 
conditions were known. Observers 
were stationed on the road so as to 
record their impressions of approach- 
ing headlights, whether they were 
glaring or otherwise. Other observers 
were seated in the cars and recorded 
sufficiently powerful beams 
were produced to reveal obstructions 
and ditch locations. From these tests 
it was learned that the candlepower 
in the direction of the observers of 
the highest recorded tolerable glare 
was 800 and that the lowest candle- 
power sufficrent to reveal the location 
of the ditch was 1,209. From these 
and other data secured the committee 
was able to form a fair idea of what 
was required to illuminate the road 
properly and to limit the candlepower 
above the horizontal where the light 
might interfere with other users of 
the road. 


by represent- 
associations 


were 


when 


A consideration of these facts 
should serve to prove that the speci- 
fications are based upon actual driv- 
ing requirements and are not the re- 
sult of mere theorizing. 


The main features of the specifica- 
tions are given below: 


I. PERFORMANCE ON THE ROAp. 


For the purpose of the test the in- 
tent of the law governing the head- 
lights of motor vehicles other than 
motorcycles and tractors is deemed 
to be complied with if so adjusted, 
arranged and operated as to meet the 
following conditions: 


1—Any pair of headlamps under the 
conditions of use shall produce 
a light which, when measured on 
a. level surface on which the 
vehicle stands at a distance of 
200 feet directly in front of the 
car and at some point between 
the said level surface and a point 
on a level with the centres of the 
lamps, is not less than 4,800 ap- 
parent candlepower. 


2—Any pair of headlamps under the 
conditions of use shall produce 
a light which, when measured at 
a distance of 100 feet directly in 
front of the car, and at a height 
of 60 inches above the level sur- 
face on which the vehicle stands, 
does not exceed 2,400 apparent 
candlepower, nor shall this value 
be exceeded at a greater height 
than 60 inches. 


3—Any pair of headlamps under the 
conditions of use shall produce a 
light which, when measured at 
a distance of 100 feet ahead of 
the car, and 7 feet or more to the 
left of the axis of the same, and 
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a height of 60 inches or more 
above the level surface on which 
the vehicle stands, does not ex- 
ceed 800 apparent candlepower. 
4—Any pair of headlamps under the 
conditions of use shall produce a 
light which, when measured on 
a level surface on which the ve- 
hicle stands at a distance of 100 
‘feet ahead of the car and at some 
point between the said level sur- 
face and a point on a level with 
the centres of the lamps and 7 
feet to the right of the axis of 
the car is not less than 1,200 ap- 
parent candlepower. 
II. Laporatory TEsts oF HEap- 
LIGHTING DEVICES: 


By headlighting device is meant 
either the integral and complete head- 
lamp or a device intended to modify 
in a suitable manner the beam of the 
ordinary type of headlighting equip- 
ment. 

A pair of testing reflectors, mount- 
ed similarly to the headlamps of a 
Car, shall ‘be "setatip*in-a<dark room 
at a distance of not less than 60 feet 
nor more than 100 feet from a verti- 
cal white screen. If a testing dis- 
tance of 100 feet is taken, the reflect- 
ors shall be set 28 inches apart from 
centre to.centire, andi. a-shortes. test- 
ing distance is taken the distance be- 
tween reflectors shall be proportion- 
ally reduced. The axes of the lamps 
shall be parallel and horizontal, or 
tilted in a vertical plane in accordance 
with manufacturer’s adjustment. The 
intensity of the combined light shall 
then be measured with each pair of 
samples in turn, with the reflectors 
fitted with a pair of each of the fol- 
lowing types of incandescent lamps in 
turn: 
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(1) Vacuum type, 6-8 volts, 15 scp. 

(2) Gas-filled type, 6-8 volts, 21 
scp. 

The lamps shall be adjusted to give 
their rated candle power at rated 
efficiency. Measurements shall be 
made at the following points at the 
surtacey of the; screen: 


A. In the median vertical plane 
parallel to the lamp axis on a level 
with the lamps. 

B./ In the same plane one degree 
of arc below the level of the lamps. 

C. In the same plane one degree 
of arc above the level of the lamps. 

D. Four degrees of arc to the left 
of this plane and one degree of arc 
above the level. 

FE. Four degrees of arc to the right 
of this plane and on a level with the 
lamps. 

IF’. Four degrees of are to the right 
of this plane and two degrees of arc 
below the level of the lamps. 

In an acceptable device both pairs 
of samples shall confor to the fol- 
lowing specifications for observed ap- 
parent candlepower: 

Points A and B—At at least one of 
these points, or at some point between 
them, the apparent candlepower shall 
not be less than 4,800. 


Point C—The apparent  candle- 
power shall not exceed 2,400. 
Point D—The apparent candle- 


power shall not exceed 800. 

Points F, and F—At at least one of 
these points, or at some point between 
them, the apparent candlepower shall 
not be less than 1,200. 

Figure 1 shows the relative posi- 
tions of the 6 test points and seen by 
a driver seated in a car. The targets 
shown are placed 100 feet from the 
headlights of the car and the points 
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FE, and F and D are placed 7 feet from 
the centre on either side. 

The specifications adopted by the 
Department of Highways of the Pro- 
vince of Ontario are the same as those 
described above. 

TESTS. 

To carry out the tests required ac- 
curate photometric electrical measur- 
ing instruments are essential. The 
lamps used in the headlights have to 
be measured to determine at what 
voltage and current they must be 


pperated tO. produce ‘their ‘rated 
candlepower. These lamps have to be 
enecked = irequently so that any 


changes due to deterioration are de- 
tected. On account of the complete- 
ness of such equipment in regular use 
at the Laboratories of the Hydro- 
Electric Power Commission we were 
asked by the Department of Highways 
to undertake the testing of the head- 


lighting devices according to the 
above specifications. 

A pair of headlights with reflectors 
of 8) inch effective diameter, speci- 
ally made for this purpose, are mount- 
ed so that they can be tilted up or 
down and deflected sideways any re- 
quired amount. The reflectors are 
the same as those regularly supplied 
except that they: are: more accurately 
made and more highly polished. An 
extra lamp adjusting device was also 
applied to enable any eccentricity of 
lamp filaments to be compensated for. 

The headlights are mounted upon 
a horizontal bar at the required dis- 
tance apart. A telescope is mounted 
between. them with its axis parallel 
to those of the headlamps. The head- 
lamps and telescope are rigid!y con- 
nected so that they move together. 
Provision is also made for special 
tests that may require one headlamp 


Figure 1—Location of test points. — 
Nore—This is nov an illustration of excellence of beam control. 
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Figure 2—Standard Headlamps. 
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to be tilted more than another. In 
such a case the telescope can be align- 
ed parallel to either headlamp axis 
and any fixed position may be main- 
tained between them and the whole 
mitedror .defiected, aS. a. 1nit.. Pro- 
tractors are provided for each head- 
lamp and for the horizontal rotation. 
Figure 2 
with the 


shows the testing headlamp 
necessary electrical connec- 
tions set up for test. Each lamp is 
provided with means of independent 
adjustment. Figure 3 shows the 
_screen on which the beams of light 
are trained. ‘The six test points are 
located on this screen in an inverted 
position for reasons that will be ex- 
plained. The test plate of the photo- 
meter is located at A which is the 
central point of the pair of headlight 
beams in the normal position. The 
photometer is mounted on the back 


of the screen with its test plate flush 
with the face. A black spot is seen 
on each side of the centre. ‘These 
spots are in line with the axes of the 
headlamps to assist in making accur- 
test the lamps are adjusted to produce 
ate adjustments easily. In making a 
the proper type of projected beam 
and the device to be tested is put in 
place. The telescope (connected to 
the headlamps) is sighted upon the 
point A (the photometer test plate) 
and a measurement of the combined 
candlepower of the beams is made. 
In order to measure the candlepower 
at the point B, which is 1 deg. below 
the horizontal, either the photometer 
must be lowered or the beams raised. 
The latter method is used and the 
beams are elevated until the point B 
of the; beam: is*at the test plates. In 
this position the telescope is sighted 


Figure 3—Test Screen (front). 
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upon the point above the horizontal 
which is marked B.. In the same way 
the other points of the beams are 
measured. The points C and D are 
the glare points and if the candle- 
power at these points exceed the 
limits, the beams are tilted downward 
YY foot at a time and measurements 
are made until the limits are not ex- 
ceeded, if this is possible. These 14, 
foot points are shown below C. and D. 
If the measured values of candle- 
power below the horizontal are lower 
than required, no adjustment can be 
made to raise them without changing 
C. and D. A determination is made 
of the maximum candlepower per- 
missible to use with each device to 
conform to the specifications. Figure 
4 shows the back of the screen with 
the photometer in place. 


LAMP ADJUSTMENT. 


The importance of correct lamp 
focusing cannot be over emphasized 
as the best device may give very un- 
satisfactory results if the lamps are 


not properly focused. In every case 


the manutfacturer’s instructions for 


adjusting each device should be fol- 
lowed. 
little difficult to decide on what is the 


best adjustment (or focus) of the 
lamp because the beams have not got 
sharply defined edges. The adjust- 
ments are as a rule simple and a few 
trials should enable anybody to pro- 
duce satisfactory results. The great- 
est difficulty likely to be encountered 
is with lamps whose filaments are not 
located in the centres of the bulbs. 


In some cases it might be a 


Figure 4—Rear of Test Screen, showing Photometer. 
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CHARACTERISTICS OF DEVICES. 


The. average public mind endows 
light with all sorts of mysterious and 
magical properties and it is looked 
upon as something that can be magni- 
fied and amplified without limit. It 
is not surprising therefore to find de- 
vices that are practically worthless 
clothed with wonderful powers. These 
are designed without any knowledge 
of the laws of optics. 

The majority of the devices sub- 
mitted are of the prismatic lens type. 
No two makes are alike but the prin- 
cipal of using prisms to deflect the 
light downward and vertical prisms or 
cylindrical lens sections to spread the 
beam sideways is the basis of their 
operation. Many of these utilize the 
light in a very efficient manner and 
produce excellent road illumination 
that should satisfy any reasonable de- 
mand without the use of the spot- 
light. The best types produce 4 to 5 
times as much light on the road as is 
required by the specifications without 
exceeding the glare limit. 

The value of this type of device 
lies in the utilization of practically all 
of the beam. ‘That above the hori- 
zontal is deflected down on to the 
road. 


Another very satisfactory type of 
device is that which utilizes half of 
the beam. ‘The other half being ab- 
sorbed. ‘The degree of spread to be 
obtained with these is more limited 
than is produced with some of the 
prismatic lenses but nevertheless when 
properly adjusted furnish good driv- 
ing light far in excess of the require- 
ments of the specifications. Further- 
more, they reduce the glare to a 
negligible quantity especially when 
the upper part of the beam is screened 


off. If the upper part of the beam is 
screened off the lamp is placed behind 
the focal point of the reflector and if 
the lower part of the beam is screened 
the lamp is placed in front of the 
focal point. 

There are several ways of accom- 
plishing the result just described: by 
painting or frosting half of either the 
front glass, the bulb or the reflector 
or by placing screens over half of 
either the lamp or the reflector. 

Although only half of the beams 
are used with the type of device just 
considered this half beam is utilized 
very efficiently on account of the clear 
glass offering very little obstruction to 
the passage of light. 

Painting the upper half of the clear 
glass front of the headlamp produces 
as good driving light as any device 
of -this -class~-In@this case the: lamp 
should be placed behind the focal 
point of the reflector. The adjust- 
ments of the lamps with this type of 
device is best done after the device 
is in place. Project the light onto a 
vertical surface such as wall, 25 or 
more feet away. Cover up one head- 
light while the other is being adjusted 
and adjust the lamps so that the upper 
half of the beam is cut off on a hori- 
zontal line. 


Diffusing glasses or devices cannot 
comply with the specifications because 
half of the light is above the horizon- 
tal and sufficient light cannot be pro- 
duced on the road without producing 
a similar amount where it will shine 
into the eyes of persons facing the 
Gare 

Metallic louvres, vanes and gauze 
have not been found to produce any 
useful modification of the bear, with 
one possible exception. 
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Figure 5—Some of the devices tested. 
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There are some designs of complete 
headlamps and reflectors that have 
for their purpose the production of a 
safe driving light. Some of these 
possess merit but the disadvantage of 
most of them is that they are very 
inefficient. 

GENERAL REMARKS. 

The results of our tests are issued 
tonrneepublic: im the form: of a list’of 
approved devices. This list simply 
authorizes the use of the various de- 
vices under certain limitations of 
candlepower of lamp and elevation of 
beam. The stated values of these 
limitations are being commonly mis- 
iMterpreted=as ratings. - A rating of 
arty device of any kind is in the true 
sense of the word, an indication of 
performance and is usually also a 
measure of quality. A statement of 
the maximum candlepower permis- 
sible is not in any sense a rating. It 
has come to notice that the signifi- 
cance of these figures is being dis- 
torted for commercial use. As an in- 
stance of this a comparison of two 
makes of lenses is given. They are 
designated as A and B merely for 
convenience. “A” is allowed a slight- 
ly higher candlepower than B and is 
being advertised as a better lens. 


would require 67 candlepower lamps 
to produce the minimum required at 
the point B. Now if 67 candlepower 
lamps were procurable this device 
would have been listed for such but 
even with such high powered lamps, 
the light produced on the road would 
have been only 23 per cent. of that 
produced by device B (above) with 
21 candlepower lamps. The only 
guidance for the motorist is a trial to 
determine whether or not a device 
produces satisfactory illumination for 
himself. 

There is one very important point 
that the tests described have brought 
out, that is, the lack of proper means 
for focusing and centering the lamps 
in headlamps as manufactured at 
present. Lamps with filaments ac- 
curately centered in the bulbs are the 
rare exception rather than the rule. 
To properly focus a lamp the filament 
must be at or very near the axis of 
the reflector and if-the filament is 
not in the centre of the bulb the only 
alternative is to move the whole lamp 
across the axis of the reflector until 
it is in the proper position. We have 
been unable to find one make of head- 
lamp that provides this adjustment. 
Our testing headlamps had such an 


CANDLE POWER AT POINTS 


A B C D 1 F Lamp 
Devices A 2815. 6600. 1605 480 960 4680 21 C.P. Mazda C 
Device B 4645 20870 1345 TAQ 22 2545/5 .o cle Ce Mazdaae 
A comparison of these figures adjustment applied as a special 
shows that B gives much more light feature. 


on the road than A does but the 
candlepower of the point D is closer 
to the limit for B than it is for -A. 
This is the only reason for the higher 
permissible candlepower of A. Fur- 
thermore, a device was tested that 


Until lamp manufacturers produce 
lamps with accurately centered fila- 
ments or headlamp manufacturers 
provide for lateral adjustment the 
securing of the most satisfactory re- 
sults with non-glare devices will be 


324 


LES Osis ery 


PTT TEATRO 


attended with more or less difficulty. 

The writer wishes to acknowledge 
the courtesy of Hon. F. C. Biggs, 
Ontario Minister of Public Works, 
Mr. W. McLean, Deputy Munister, 
and Professor A. T. Laing, Consult- 
ing Engineer, for permission to pub- 
lish the description of the tests car- 
ried out at the Laboratories of the 
Hydro-Electric Power Commission of 
Ontario. 

There are 84 electric utilities in the 
state “of, -Calitornia, operating. 6/5 
hydro-electric plants and 50 steam 
plants. 

Canada’s barley yield is 64,275,000 
bushels, as compared with 56,381,000 
bushels in 1919. 


An Error 


The Editor regrets that our printers 
took the liberty of transferring H. G. 
Hall from Ingersoll to St. Mary’s 
without previous notice of their inten- 
tion. ‘This notice was published in 
THe BULLETIN last month through 
an error. We trust that this obvious 
mistake caused no one any incon- 
venience. 


Canada’s: Oat® crops) damrecorae ere 
this year—more than two bushels of 
oats will be threshed to every bushel 
of wheat. lhe* estimated seropaac 
550,CO0,000 bushels, which is 85,000,- 
O00 bushels more than the previous 
record,crop in 1915. 


Association of Municipal 
Electrical Utilities 


POUT eee 


The dates of the next Convention 


will be 
January 27 and 28, 1921 


TOC 


Be in Toronto on those dates 
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Niagara System 


CHATHAM—The Chatham Public 
Utilities Commission has arranged to 
purchase from the Chatham Gas Com- 
pany, three gas-engine-driven generat- 
ors. ‘These machines have a total cap- 
acity of approximately 450  horse- 
power and are being used to relieve 
power shortage conditions on the 
local Hydro System. 

Dunpas—George Whiton, Super- 
intendent of the Dundas Public Util- 
ities Commission, and A. W. Goodes, 
Dundas System Operator for the Pro- 
vincial Commission, leave in Novem- 


ber for Chicago where they intend 
taking up the garage business. ‘These 


men have been connected with the 
Hydro System for many years and 
they are the type of men we will miss. 
We wish them every success in their 
new venture. 


Eugenia System 


KINCARDINE—The construction of 
a distribution system in this munici- 
pality is progressing favorably and 
the work is being performed under 
the supervision of the local superin- 
tendent with the assistance of the 
Commission’s engineers. | 

A sub-station building is also being 
constructed by the Municipality for 
the purpose of housing the equipment 
supplied by the. Commission in con- 


YDRO News [tems 


nection with service from the Bruce 
County extension of the Eugenia Sys- 
tem. 


LuckNow—A distribution system 
is being constructed in this munici- 
pality by the Construction Department 
of the Commission and it is expected 
that this will be completed for ser- 
vice on or about December Ist. 


RipLeEy—Instructions have been 
issued and material ordered and de- 
livered covering the construction of a 
distribution in this munici- 
pality for the purpose of taking power 
from the Bruce County extension of 
the Eugenia System. 

It is expected that the system will 
be ready for service some time during 
the month of December. 


system 


SOUTHAMPTON—The Commission’s 
engineers have completed a valuation 
of the development and transmission 
system of the Saugeen Light & Power 
Company, Southampton, and_ the 
Commission is negotiating the pur- 
chase of same with the company for 
the purpose of serving Port Elgin and 
Southampton. When this plant is 
taken over it will be parallelled with 
the Eugenia System and operated in 
connection with this System. 


326 


LD Bsa een 


POOUUPOU Ue 


TEESWATER—A distribution system 
is being constructed in this munici- 
pality by the Construction Department 
of the Commission and it is expected 
that same will be ready for service on 
or about December Ist. 

This municipality will be served by 
the Bruce County extension of the 
Eugenia System. 


TIVERTON—A request has been re- 
ceived by the Commission from the 
Village of Tiverton, which is located 
a few miles north of Kincardine, for 
estimates for Hydro-Electric service. 
An investigation is being made cover- 
ing delivery of power to this Munici- 
pality. 


WALKERTON—The Commission has 
completed a valuation of the Walker- 
ton Electric Light & Power Com- 
pany’s development and transmission 
systems and the Commission is nego- 
tiating the purchase of this property 
for the purpose of serving Walkerton 
and with the 
Eugenia System, which will greatly 
benefit delivery of power in the Bruce 
County district. 


parallelling same 


WINGHAM—A sub-station is being 
constructed in this municipality by 
the Commission for the purpose of 
serving Wingham with Hydro-Elec- 
tric power from the Bruce County ex- 
tension of the Eugenia System. 

It is expected that the station will 
be ready for service on or about De- 
cember Ist. 


Wasdell’s System 


KirKFIELD—Crushed Stone, Limit- 
ed, is considering the installation of 
additional equipment and_ estimates 
are being prepared covering delivery 
of 300 horsepower to the company. 
The acquisition of this load has been 
of great benefit to the Wasdell’s Sys- 
tem in general and the additional load 
will make this company the largest 
consumer on the Wasdell’s System. 


St. Lawrence System 


ALEXANDRIA—The local distribution 
system has been completely overhaul- 
ed and rebuilt. A system of orna- 
mental street lighting has been instal- 
led on the main street. ‘The 300-Kva., 
pole type transformer station is at 
present under construction. 


AppLte Hitt—The present 110-volt 
direct-current distribution system is 
being rebuilt for 4,000-volt distribu- 
tion. A modern street lighting system 
will also be installed. 


CoRNWALL—Requests have recent- 
ly been received for an additional 
supply of 10,000 horsepower to serve 
manufacturing plants in the town. 


LANCASTER—A  4,000-volt 
circuit line is being constructed to 
connect the village with the sub-sta- 
tion at Martintown. A new distribu- 
tion and street lighting system is in 
the course of construction. 


single- 
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MaxviLLtE—The new distribution 
and street lighting system to adequate- 
ly serve the needs of the municipality 
has been completed. 


WILLIAMSBURG—A_ 50-Kva., pole- 
type sub-station is being erected to 
serve this municipality and the sur- 
rounding district. Power was former- 
ly obtained over a 2,300-volt 3-phase 
line from Morrisburg. 


es 


WINCHESTER SPRINGS—The rate- 
payers have passed Enabling and 
Money by-laws providing for a supply 
of Hydro-Electric power. Work in 
this connection will be commenced 
very shortly. 


Thunder Bay System 


Port ArtTHUR—The terminal sta- 
tion building for receiving Nipigon 
power at Port Arthur has been com- 
pleted and the equipment is now being 
installed in it. ‘The transmission line 
between Nipigon Development 
Port Arthur has been practically com- 
pleted and work is progressing favor- 
ably on the Development at Cameron’s 


Fails. 


and 


Rideau System 


KemptviLLE—The village officials 
will shortly submit by-laws to the rate- 
payers with a view to securing a sup- 
ply of power from the Rideau System, 
over a proposed 4,000-volt line from 
Merrickville to Kemptville. 


Christmas Selling Campaign in 
Full Swing 


The Christmas selling slogan, “Say 
Merry Christmas Electrically,” has 
jumped into popularity almost ove 
night. This is the slogan being 
spread broadcast by central stations 
and electrical merchants taking part 
in the Society for Electrical Devel- 
opment Holiday Campaign. 

The Society has conducted many 
campaigns in the past, but from pres- 
ent indications this 1920 Christmas 
drive promises to eclipse all previous 
selling movements. As in previous 
campaigns, the Society supplies a cer- 
tain amount of advertising material 
free to its members. Non-members, 
however, are required to pay only the 
actual cost of producing and distri- 
buting the material which they may 
want to use. On November 15th, So- 
ciety Headquarters reported that they 
had already received more cash in 
payment for campaign advertising ma- 
terial than they received either during 
“Electrical Prosperity Week” or 
“America’s Electrical Week,” the two 
biggest national campaigns ever inau- 
gurated by any industry. 

It has already been necessary, so 
the Society reports, to order new sup- 
plies of several of the dealer helps. 
Nevertheless, there is still time . for 
those who have not yet taken advan- 
tage of this campaign to get their ma- 
terial, and there is also an opportuni- 
tye hOttasthiose under-estimated 
their requirements to get additional 
supplies of advertising folders, win- 
dow cut-outs, poster stamps, etc. 


who 


Toronto has the world’s largest an- 
nual Exhibition. 
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Association of Municipal Electrical Utilities 


INUTES of meeting of 
Executive Commitee, 
held on November 12, 
1920. The meeting was 
called to order at 2.15 
Dans, HOV Wit oa 
Scott, President, others present being: 
Messrs. M. J. McHenry, H. F. Shear- 
er, Fu -H, Couzetise ke shies tart: ole 
Hicks, R. H. Martindale, O. M. Per- 
Wy et heer wal -e Ge alr eland sale 
james ;2o7 Re A; Clement, Secretary: 

A letter from the Canadian Engi- 
neering Standards Association was 
read, asking for representation from 


this Association on a sub-committee 
on the Standardization of Meters. 
The Secretary was instructed to ascer- 
tain the action taken by The Hydro- 
Electric Power Commission of On- 
tario on this matter and to reply ac- 
cordingly. 

A letter from the Canadian Engi- 
Standards Association in 
reference to formulating a Canadian 
National Code was referred to the 
Regulations and Standards Committee 
for report. 


neering 


A letter from the American Asso- 
ciation of Engineers advising of a 
meeting for the purpose of taking 
steps toward forming an Engineering 
Council was ordered placed on file. 

Plans for the next Convention of 
the Association were next taken up. 

Moved by Mr. O. M. Perry, sec- 
onded by Mr. A. T. Hicks :—That, the 
next Convention be held in Toronto 
on January 27 and 28, 1921. Carried. 

Wie tie COolzens>” (haitimatn: 
Papers Committee, presented a report 


of a proposed programme for the Con- 
vention. It was decided that the. fol- 
lowing be presented :— 

January 27th, p.m.—A paper on the 
“Economic Handling of Range and 
Heater Loads on Distribution Sys- 
tems,” by Mr. C. E. Schwenger, To- 
ronto Hydro-Electric System. 

January 28th, a.m.—lIllustrated 
talks on the “Engineering Features of 
the Chippawa-Queenston Develop- 
ment,” both hydraulic and electrical, 
by Messrs. T. H. Hogg and E. T. J. 
Brandon, both of the Hydro-Electric 
Power Commission of Ontario. 

January 28th, p.m.—A paper on 
the “Examination, Testing and Ap- 
proval of Electrical Appliances and 
Apparatus by the Ontario Hydro 
Laboratory,’ by Mr. W. P. Dobson, 
Hydro-Electric Power Commission of 
Ontario. It was also proposed in con- 
nection with Mr. Dobson’s paper to 
arrange for visits to the Hydro-Elec- 
tris Power Commission’s Laborator- 
ies, on the mornings of January 27th 
and 29th. 

A written report by Mr. V. S. Me- 
Intyre, Chairman of the Conventions 
Committee, was presented. This re- 


port suggested menus for an Associ- 
ation Dinner to be held at the Walker 
House, and also the name of Hon. I. 
B.+ lucas asspeaker at that-draner 

The Secretary was instructed to 
obtain, if possible, Professor Stephen 
Leacock to speak at the dinner, and 
also to arrange to hold the dinner at 
the Carls-Rite Hotel. 

There being no further business, 
the meeting adjourned at 4 p.m. 
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Frequencies: Niagara and Thorold Systems—2} cycles; all other Systems—60 cycles. 
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